The Castor Creek Member was originally defined as marine but the Miocene-mammal-bearing sites in the upper third are mainly terrestrial with both small and large vertebrate finds associated with concentrations of soilformed nodules. A stratigraphically low site has yielded both terrestrial mammals and a mysticete whale petrosal. The Fort Polk Miocene faunas are early Late Barstovian, after the middle Miocene climatic optimum, in a period marked by marine regression. Specimens of Carnivora (Cynarctus, Bassariscus, Miomustela) Artiodactyla (Dyseohyus, cf. Merychyus, ?Aepycamelus, cf. Pseudoparablastomeryx, Prosynthetoceras francisi), Perissodactyla (Merychippus, Cormohipparion, Aphelops), and Proboscidea (Gomphotherium) have been recovered, mainly through surface search and quarrying, although a few have been recovered in screening. Removal of heavy encrustation just revealed a new merychippine dentary, the most complete horse specimen yet from Fort Polk. The Fort Polk Miocene sites are considered to fall within a range in age from 13.5 to 14 Ma and be correlative to the Cold Spring Local Fauna of east Texas.
The Pascagoula Formation in Louisiana is exposed in Tunica Hills creeks, and the blue-green, clayey silt at the fossil site is considered an estuary deposit. The largest mammal finds include a mastodon (Mamut cf. M. matthewi) palate with teeth and associated tusks, and an associated humerus, femur, pelvis, ribs, and part of the tail of the short-legged rhinoceros
